Effect of DNMT inhibitor on bovine parthenogenetic embryo development.
DNA methylation catalyzed by DNA methyltransferase (DNMT) family plays an important role during mammal preimplanted embryo development. However, the effects of RG108, a DNMT inhibitor (DNMTi), on DNMT in the development of bovine preimplanted embryos are not fully elucidated. In this study, we investigated the role of RG108 on the development, dynamics of gene-specific DNA methylation and transcription of bovine parthenogenetic preimplantation embryos. We found that Dnmt1 and Dnmt3b showed highly transcription in parthenogenetic 2-cell embryos, and then the transcription levels decreased during the following development stages, whereas Dnmt3a was always maintained at a lower transcription level during bovine parthenogenetic preimplantation embryo development. Treatment with RG108 blocked the development of bovine parthenogenetic preimplantation embryos and induced hypomethylation in the embryos. RG108 decreased the methylation level of the Nanog gene promoter region, which caused activation of the Nanog gene in 8-cell embryos and increased the transcription level. RG108 also induced the hypomethylation of the repeat elements (satellite I and α-satellite), which may cause genome instability, increasing the number of apoptotic cells in the blastocysts and also the transcription level of the apoptotic gene Bax. These results indicate that RG108, a DNMT inhibitor (DNMTi), inhibits the development of bovine parthenogenetic preimplantation embryos, suggesting that the DNMT is necessary for bovine parthenogenetic preimplanatation embryo development.